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(54) NONLINEAR DIELECTRIC CONSTANT MEASURING INSTRUMENT 

(57)Abstract: 

PURPOSE: To enable observation of the micro-distribution of a 
nonlinear dielectric constant, the crystal status of a dielectric, and 
the micro-distribution of polarization by applying an alternate 
current signal with its specific frequency to the minute region of 
the dielectric. 

CONSTITUTION: An alternate current power supply 9 generates as 
alternate current electric field Ep in a minute region 2a of a 
dielectric sample 2 by applying an alternate current voltage Vp with 
a frequency fp to electrodes 50 and 4 to be measured and outputs 
voltage Vp as a reference voltage. The minute region 2a and a 
capacitor unit 1 comprise a resonance circuit 10. An oscillator 20 
generates an oscillation signal in which the oscillation frequency 
varies in response to the frequency fp and a ternary induction rate 
&epsi;3 of the minute region 2a. An FM demodulation circuit 26 
frequency-demodulates this oscillation signal and outputs a 
demodulation signal with its amplitude matching the frequency fp 
and dielectric constant &epsi;3. A lock-in amplifier 27 
synchronously detects the demodulation signal based on a 
reference signal and outputs a direct current signal with its 




amplitude matching the frequency fp and the dielectric constant &epsi;3. 



LEGAL STATUS 

[Date of request for examination] 1 7.08.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3204852 

[Date of registration] 29.06.2001 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 



http://www1 9Jpdl.ncipi.gojp/PA1 /result/detail/main/wAAABra4CuDA408075806P1 .htm 2005/07/27 



Searching PAJ 



2/2 X— v 



decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998 t 2003 Japan Patent Office 



http://www19Jpdl.ncipi.gojp^ 



2005/07/27 



(19)B*BMMW (JP) . 02) ^ 1 ^ f| (A) 



#HW8-75806 

(43)£:SSB ¥f£8^(1996) 3£22B 



(5Dint.a. 6 . mwi&n jfftgss^ f i m^m^mm 

G0 1R 27/26 H 



«*H©»6 OL (±25 5) 



(21)fiMHW 


®H¥6- 209593 


(71)tti«BA 


000006231 










(22)ttiBSB 


¥J&6i?(1994) 9 £ 2 0 










(7DWBA 


594153720 








ft fltSI 

llJ □ rfi±3WgB2557§±tt> 






<72)5S9Ji# 


S KM 














(74)ttSA 


#s± #tu « W2« 



(54) bksbosiw #t»m«ina!!i 



(57) KM 

mm Rt#i:*«3fttsioMt. ±er* 

T, ±EB«#©*/JM*ttK±EX««*#Bi2inSft& 

-rz&m^&t, ±E58jsflr^s«»«aiiuT, ±e 




1 

[&f£»#©®B] 

±ERS#©Sg 1 ©EKJgJifcSttfcSi 1 Oifit, 
8B*=rr*fB2©*ffi£. 

±l3SBl(7>«ai±E*2©«ffit»iBl!Sn, ±8B^m 

ttK±E£88te*W$ftl£n£i:#fc. ±E£8ftff*l© 
±E«S«^*HftScttHUT. ±EXai«*©«i£R 

t ±iaa/h*«©*»»R*Jtsn»* l feats £*r s 
Are t u Tta* r * mm^m t * « a , 

e. 

GTzmn&tD-Bftv&zmfrmmzisvz&mi&m 
±sa^m^rom i ©sicjgfifcsnitsfi i ©mat. 

±ES§S#:©3g 2 ©Hi:MSntaB*f»i:TS;5a 
2©mH£, 

±82^ i <Dw.m t±tsm 2 ©m® icsss;* n. ±eb§« 

±E3S 2 ©«ffi£:fr LT±EI8m#:©IK/^^«»;:^fcl:- 
A£|IB*^rs^tel^B»*B:i. 

±E*«{t*icS^T±E««#©«/JMB«©#«# 

saner 5:t^i t r « tmmmm mmmm 

Ho 

±E3*««*fcS^T±E*«»^£Hfflfc8tLT± 
i3*««^Ofi«K:3#iBLtittaE«^Stll»r-5«ifi^ 

R«*€8B]£r * Ci*»ttt5ll*l 1 Xtt 2 Eft 

cm** 4] ±E*asB», 



(2) #IS¥8- 7 5 8 0 6 

2 

•I»jO«±BB PW*T*fiEr * J: 3 fc±EW#$— art 
KttW-&ttfcP3ffl!MK©±Ei6 2 ©«®i: 

[MBS 5 ] ±mmmmmmm^mm\t a & c, 
±eh 2 ©m«ai±Es§«#©m 2 ©H±££3tr s«k 

4 E«©#*S^8ff!«J£&e. 

[«*H6] ±E*«»RW«3£tt«ttS6C, 
±E3tBS^glz«toTM&tStlfc3 l ek:- J UirMLTS 
SI'. ±E««#*15fc7C*fllXtt2*7c^iaiTfM!»r 

5 » fiii ¥ © « it fc z. t e t r 5 m 2 x « 3 E 
«©#«»£§«*«&§. 

[0 0 0 1] 
[0 0 0 2] 

nttn omm^ mmm nmrnmr * & t» «r \z u 

Q-d-d&Z. &KLU>=i)\,rt<D£o\zttnco#mw¥iii 

nwffi^ffim^#mM&mzm%<Dmmm#tt®cr> 

ft©^a©«S8©m»Jlc;B, x^B^T^lcfc SfrflH 5 , 
V— V:?7-@8&{CJ;5D-Effii6g©gagfc«i:— ®6«jtC 

[0 0 0 3] 

#©#1I©*:27D ©#*&■*>, SHP&©#l8^j£&©5i7 
□ ©»?S©SiJ5g(aT#7iA^fc. 
[0 0 0 4] aMBHWltttt, ±EIBlHjft«:#ftUT. 

©eattts^s© s i7 d ©$m&£«ht* c 
s#«»««*ai**«siittr*j:tK:*s. 

[0 0 0 5] 

50 tt©#8Jgfii«!HJg££BI*. S^fc»l«or**l©ffi 



3 

*?T, ±ER«#®Jin©ffil;:»&3n;fcm©«H 
i. ±ERS#©|||2©ffitCfcttt-S.fc3ICRtt£>.nfc 

jfesaia**-r**2o«ffit, ±Emi©m@i:±ESfi 

is i v>nmt±.mw,2<nmmt<nm\z®.w-zntz.mn.w- 
a ftfc l c *s@?s&«^t, ±ER«#©«/j\«ttn 

& i ±ES&/jN®«©#«JgR«$l;:*tj£ LTfggffi8t» 
^SfflttftttBIUT. ±E£fl5»*©Hifift£±Ett/.|N 

[0 0 0 6] M:MI2G«alimK*M£ttBH:. 
SWCftlfirTSSB 1 Offii^2<7)ffii:S*-rs»|«#:<7) 

#iMfW]^ggTSoT, ±I2B«#©Sgl©ffi 

i:M3ntsi coma t. ±er«*©»2©bi;:» 

»*Sft;fcai?fl*mi;:Tfc*JS2©*ff£. ±ESU©m 
ffit±ESB2 0««lc««!$n. ±E8«#©iK/NK* 

St. ±EiB2©«S*^UT±E««#:©«/h<HJWC 
±E«»«^ta^VJT±EB«fl:0*/h«« 

[ o o o 7 3 - m&gi 3 tsmommmm&mmfemste. 
i x«2 Emmmmmmmmm^miz^x. 

ttL/T±E«««*C!)iB*C»i£:U&il8Sfl|-(»*ai*r-r 

&&&^Rt£{iA, ±EBSit{i^icgca>T±EBm 

[0 0 0 8] ft*«4Em©?MraCMI*M£ttBIC£ 
U»T»i. Sf*^lE«C0lf*IJg«l«g«J3egg(cfe^ 
T. ±E*JglsJ!5tt, I^C^t^2{ln|£I$M^ 
£R«flMft£#U ±EH«»tt©-35r©J6B*iffl»a 

*o±EjgllSB8»3*»6±E«M*:^r-Xfl!)tt«*»^IC»-3T 

- x « \z » w- nfc P3 a co ±e m 2 © «& £ * « 

±E»ff^r-x©ffi*©fiEffi*J±E««*©±IIC 



(3) #H¥8— 75806 

[ooo9] mxms&m<D#mMmnmm%.mm\t> 

T, aeiC, ±ES 2 0*«*t±EB«fcca!B 2 ©ffi-t 

S^S-rSi^lC. ±EB«fr£ 1^7C^(R]X«2^7C 

[0010] 6 ett©#ttMR«*m£tt«i. 

2 Xtt 3 Ett©?M^Ktt¥S!l£&W;:&V>T. 

a sic ±mytm^mzi:^xmM^nf^yt\i-^\z 

10 ttLTmmz. ±ER«#£l&5£jfr|filXtt2*7E:*|n) 

Twr3&»#R£«;t£ z. t *®mtr %. 

[0 0 11] 

Wffl] - lil*«lE«©#iB»BI**ajS^ltfc*SHT 

«a tBfftoffl««&*r*±E3£«i«^swapT6 c 

itiaT, ±B««#©*/Jn««K:±E5£«E©H»£BJ 
Dors. ±E5Sfi#Rtt. ±ffiR«#©*/JMR*lc±E 
SE*«^«»BlftlSnfct*C. ±EX8M^©H«ft£ 

±eXS04«H&ftttfll/T. ±E32ffitM^©^i£S 

t ±ERm#:©a/h®«©*^^sim* tc«-f& t & si 

«»«*CS"2V>T±ER«ft©«/jN*ttro*ft«tt« 

[0 0 1 2] ifc, ffif^JB 2 E«©#«^S§m^iBfl3£g 
■KJ3^Ttt. ±EmjEEPJn#Rte, -hlBSPIl ©«£ 
±ES2ro«aii±ESESE«^&HJll0f* Cfclcirj 
T. ±ER«fr©*/jN*«lc±E52atfi-^&8lJlDr-S. 
50 dniCfcoT. ±EBf«*0«/WR«05ttK»*tt. ± 
E£SSM^ £±ER«#©tt/jN»g©?ftRJi$R«¥i;:# 

J6i/T«^trs. S7t. ±E#iiBw^fta*, ±iaaw« 

»CTtt4JB2 0«ffiS^-UT. ±ERttfc©flt/.hfitt 
fc3tt-ASflB»r*t. ±E««#Ott/jN«*f4. ± 
E3KE»*©IEfl;i;:**j6; b fc»flE£*rf **fc £ - A 
lOfciUTKffTS. ^ViT, ±E3tt««SI^Rtt, ± 

EBm#©»/j^#a>6£St$n*£it}fc<&ftm£&i/ 

[0 0 13] IMOEIOMHtmVIt 
MKS^TMU ±K&j£#R« t ±B£gtfi#ICg^ 
^T. ±E«£Ui^£ra»i&&l,T±£eStfI#©gi!@ 

izMfoLitizmig^zmfj-rz. -tut. .tEiasftfrst 
-fa. 

[0 0 14] H^4E«©#^Rm^ai^gSIC* 

2<l©E®Sr«Afcnt§S^«i£*L. ±EP3®^©- 
50 *©ES^ManTiK«$n36^te*©J£SCBBPSB 



5 

tttZmfcT-^t.. ±E3l#^-A©-;S©iSffi© 

2rol®i^fA, ±E*#$--a©ttJ&©l6ffia«.tE 
B*#ffl±lil:»iUTa4 'J X> h 7> hgJH#ag 

[0015] aga 5 e*a>#a*Ba*H&aac£ 

l^T«, B#ai, 3XI;UEa<D#a£BB*a&a 
BC±E»i#SH -tE« 2 ©aa**±ER«#©S 
2©ffi±*jfeaf SJ^fc, ±ER€ft£ 1^7n*I^X 

[0 0 16] M*9I6G4RC!}#«»II«*M«SBI:« 
UTtt, B#a 2 Xtt 3 E«©3M8»B«*«JtSB© 
±EBK^Rtt. ±E3tt«W¥acJ:tjTBaSt$ftyt3t 
f-AICttUTHiSl;. ±ER«#£ 1 *7C3SFfljXHt 2 

[0 0 17] 

EAT. HE*BV»T*»«fcBS*a«fc"3 

[0018] hi <?>4tm»wt#m&mm\t, ( a > m 

.»«f P«:fi~r5>3Sffi«fl:Vp£»£LT, 88J£«S 5 
R«#i5ti|Sf 2 0B/hB«K 2 a lc:£8iMi#E p £?g££# 
M9t. (b) ±E««4 £±EMJ£*S5 0 

5TifSsn5*t^->^ii s-s*r#aian»« 1 os 

ffi*.±G3S«EB£EV p#±EBffi4 i±§2ffi>l3t«® 5 0 
IcHlUD^nfe £*K:BB«tt»at±EH«ft f p 
Btt2 aro3*©««*EiK:#£LTBa««Rtfa 
fc-fs?giifi^&fg£-r*f!}Sf§2 0 i, (c) ±E5B 
Sf§^£J3]i£gcttIELT±E^&& f p i±E*/MW* 
2 aro3£©BB*E,lC*tfcL!fcaBS*-r5B^S 

an«#tUTffl*r*FM«ni!HijS2 6 1. (d) ± 

ES*B*K:S:*t>T±£anB**n»*ttlT±e 
^S&f p i±E«/h««2 a © 3 #©Rm?s £ 3 tc*f 

& btsitis^rr 5Hssff^£fcbAT * □ ? * -r >7 > 

7"2 7t&fA, ±EB/hB«2 a©«ft«JB*«0 3& 
•£>. 

[0019] ftTHISffl^TB 1 ©5*0SS©fflfi£S 

BHiaRwra. 

[0 0 2 0] HI (C^T <fc O lw, ±E*gi3KgB 1 0 



(4) ^ggjps — 7 5 8 o 6 

6 

(4. R«*Kfl2 t. mffi4t, IStl5 0t, M 
«7t, rKJU6 fcfc,fcoT«aStt*. -tGRm#K 
»2t4, «JFfT&-tBiTBfcffU _hEESm#K**2 
OT1Bt±E««4d»»J36Sna. B&B&B5 0 14. ft 

£i®g|S5 0 a*«±e«*#IW»2flD±Bfc»r«J:5fc 
BS^ns. ±ER«#tt&2£«B4£B!|£«B5 0 
KMrt/ts^ai Sflfirrs. Sfc. &#§gB7te±®i: 
»J3c$ttfc»»«8*«*, ±ER«#i£!fst2£^-©S 
JO ffi±fc«BLT«»U *0«B ©JffllgB 2 5ft>£G>Bff 
«^t«*UT, R«*tftB 2 &±Ea&BkE 5 OOft 
$SgB5 0 a*»±E««#tt«2©±iBtttUfc!Rtt*« 
o ]fc £ £Rm# Si^sf 2 S-^7i;^[p] * fc IC 

sscaastt*-:*. ^©<tfiiatimffi4ic^i^$n-5. 

3BBB914, £S&«BEV pSrI'J^fl;@5 
0t«S4ii:HJinfsc:tcJ:D. ±ERflJt«S50 
i:«*4O|l(|ICtt«-r*SI«#tt»2 0!>«/jN«*2 at 

«t5lC*^Snfc*S[3KgSl OlCfc^T, ffl5tm@5 
0©3feSggB5 0at, ti4i, a<J5g«g 5 0 OftBB 
5 0a <h«ffi4 £(C,£oTf*iS:£n;tBB^tm2©fli 

±K£©ck5lza^^6ia±E=^ J r^->^>XC s tcM^iJ 

tw&5,fcolci&fS£nTV>£©T. ±E3f-w< 

C s t±E3-fJW6»4LC*«g*ft*BW*. ^©L 

^ >t, c s oaftc#*UTaaftansn!t»««^ 
raiHisS2 6i4, Mttaandru&Kaa^araHbTflr 

iS{t#^D-7i7-l'>7>7'2 7 tffi^-r-S). 

[ 0 0 2 1 ] Dy^-f >7>:?"2 7(4. 12 CSfJ: 3 
C. A^SjB^T 1 , T 2 t, BffiB 271t, &)|?8& 
§§2 7 2 t. |?3ffl#E8§2 7 3, 2 7 4 <h, 9 0gg*g 
I2 7 5 t, 18^*5^2 7 7 3, 2 7 7 b 
t, {£*£Sii7-f Jl-:? 2 7 8 a, 2 7 8 bt, tb^jJg^ 
4(7 T 3, T4 il:ioT*dl4ft5. IffSgg 2 7 1 A 
*iS^-T 1 $^UTA^$n^aiS<I^S:^itibT|p!^ 
5J-ES2 7 3 Kfll*f*. WmftM®2 7 3 (4. ti«i$ 
tlfcaw«^SRffl»ELTffl^»2 7 7 a tg^|§2 
7 7 bCUJAti. &JgS}gS2 7 2 (4. X*» 

T 2 Sr^LTA^enfcS^fi^-S^&ICSJgtT 

wmft&% 2 7 4 icau^T^. i5iffl»E§g 2 7 4 «. s 
j&mM$%2 7 23&»sai*sna»i|ia^si3iaTy»EU 

Tfg-&^2 7 7 bt9 0MM2 7 5lCtb*rS. 9 

om&m®2 7 5f4. sva^^xaa^roaaac^ 



7 

T^iliS? ^ W 2 7 8 a iCttST*. iS«jiifi7 Y 
Jl^ 2 7 8 alt X*Sn*B^«C0«-9©5'6OII« 

ft^o^saas-B-Tm^is^T 3 ^Lxa^mEEv 

a, ^S^$iJffllgB2 8lltti*"r^c S^§§2 7 7 blt 

■r*«^l3«»L/T, teMXR? 4 )V9 2 7 8 bCtB* 
too I«l»7^W 2 7 8 bli X*sn*iBft« 
co ff fl- <Z) 5 % cd it 85 ft ^ co * $ a a 3 ■& t ffi * « ? T 4 

fflc«aiB7-<;^ 2 7 8 a*6lll*sn*«EE 
Vailt **flr*^9 0*ff»»«StlT«PI«*i 

»*sn*^^*ttanfca«)«£Eoi8««* I v a 

7-f;^ 2 7 8 b^5U*Sn<b«JEEVaatt, &2T 
[0 0 2 2] 

[SI] Va» = | Val - sin* 

[ft 2] Va 2 =|Va| -cos* 

[ 0 0 2 3] &KMMS2 8B* Dyjp<>7>^2 7 
*^A»SnSffi»«BEVai £ffl*mjEVa 2 

Va I tffiffla^Sr^n-fn^ODftS t»4 
ftJB^TSlffbT, □^^<>7>7 P 2 7C0tB^jmJE I 
Va I, V a 1 / V a 2 i*««WB5 2 5 *^6A*S-n 

2 9co*^iij®±fc*^f aiicwwr*. ^ncs 

SLT7><77H2 9H £a*fflffllffi 2 8 (DfS^fSn 
[0 0 2 4] 

[»3] I V a I = /" (V a 1 2 + V a 2 2 ) 
[»43 d)=tan- 1 (Vai/Vaa) 

[ 0 0 2 5] K±o±5K:«ij«sn3t**ia»*«Afc 

4 fcjii&ft f p *#T*iEttia[T**Sfflt«flEV p £EP 
UTTSt, JiE«/h««2 alc±EX«E«JEEVpO!)S« 

ft w p * ffl t>TS 6 iS 7 T*t il t#T*S. CCT 
Vpote$ffimffVpCOjPiT&D, EpottJSKWE 
P^igTfe-So 
[0 0 2 6] 

[ft5]wp = 27tfp 
[ft6] Vp=Vp 0 coscop 



(5) #IS¥8 — 7 5 8 0 6 

8 

[ft7] Ep=EpoCoso)p 

[0 0 2 7] SE»«flEVp*9WnL?£:t*(D±E 
ft/h««2 aOBt«*£ ttt, 4i»©«t5fC, 
Epi2*CO^m^6 2 £3#CD£§m^£3 t4&<Dm 

mmsA tffl^ftt*©ft8Taisn*. 

[0 0 2 8] 

[ft 8 ] £ t = £ 2 + £ 3 Ep+ (1/2) £ 4 Ep 2 
[0 0 2 9] *8tt&T<B«fc3fc»< 
£3 0 R«#ttJ4 2J3«*€WlnJb&t#coBI«#:K» 

i/7 2(75m^*a:^^^ j en^ r nD, e^it, stmftH 
»2©*ffifraafcofc*^6nsrtSBx^;u^--t, 

-HC0»#£^ft^ndD, dE, dU, dHif^ 
fc, *<Dft 9 <hft 1 0 ®Hffitf& 0 £-3o 

[0 0 3 0] 

[ft9] dU = EdD 

[ft 1 0] H = U-ED 

[0 0 3 1] £U:C0ft9 tft 1 0*SI»dHlt 
# ftl lTS^n^o fot, «fl£tt*Dtt»l 2T«£ 

[0 0 3 2] 

[ftl 1] d H = — D d E 
[ftl 23 D = -dH/d E 

[0 0 3 3] &\Z, «ftX>^;Ut;-HS:«»EOBII» 

x>^;i>tr-H^cDfti 3m^n^, 

[0 0 3 4] 

[ft 1 3] H = (l/2)(<? 2 H/<? E 2 ) 0 E 2 +(1/6)(<? 3 H/ 
30 d E 3 )o E 3 +(l/24) (d < H/d E< )o E 4 

[0035] o^oan S^e = ot^{cs 

i Sflil* A*-S 0 tt« u il: ± 0 0 t L t. S 
it, lifcOWt, ^#E= 0 TSMfD=0 IZteZZ 
ttftl2ii>60i:&5. ftl2tfti3*6 

«*®KDia, #coft 1 4ts$n^ 

[0 0 3 6] 

[ft 1 4] D = -(<? 2 H/<? E 2 )o E-(l/2)((9 3 H/d 
E 3 )oE 2 -(l/6)(^H/aE 1 )oE 3 
= £ 2 E + (l/2) £ 3 E 2 +(l/6) £4 E 3 
40 [0 0 3 7] CCT, -id 2 H/d E 2 )o= £2, -(<? 3 
H/<9 E 3 )o= £3, -(d 4 H/d E<)o = £< tLT^S. 

Lfci^tf), 2*<D«H«»JC»J6bfc62 S2*©R 

«»iPfA/CV>*„ ft 1 4I£43HT\ 35Sftmi? 

E p lC»»»^C»*L/fc«/jN«||lA E*«MbT^-5 
*i€r£%;i£o d©t*±ESE««»EpC»*Ufc* 
^g$:DptlT, ±Ett/h«l!tAE{Cj*JSL/fc«S/J\ 
56? MeitADtnt, ftl4li*©ftl oCOi^lC 



(6) 

9 

[0 0 3 8] 

[»1 5] Dp + AD=E 2 (Ep + AE) + (l/2) e 
j(E p + AE) 2 + (l/6) e, (Ep + AE) 3 

[ 0 0 3 93 ;:t, i*MDp(i *©ft i 6rm 

/hSUOT. (AE)'t(AE) 3 ^^tfJIttO tjfiffitfS 
£t*«T*, Sl50*2«fflADHftl7C±5l:* 

[0 0 4 0] 10 
[ftl 6] 

Dp=e i Ep+(1/2)ejEp ! + (1/6)e < Ep 1 
[ft 17] 

AD=£ ! AE+E 1 EpAE + (l/2)£ ) Ep ! AE 
= |E! + EjEp + (1/2)£ ( Ep ! )AE 
= £ t A E 

[ 0 0 4 1 ] ft 1 7**&WSJt)>fcJ:3lC. ft/JvflWAE 

fc. fcWWftTtt, 3#©£§mJ££ 3 , 4Wt$£ ( 2? 

&«j&i]bTV>5©-t?. C^T-S'5#«»BI«*tt, 
^£3«, &K:£8Eft#E p ©fit £#ffiP ©1^**11 

i; t. x««nLEp©i*i*t»«p©i^**«af 

©ft£«£i:T, lEA^EST*. *fc»8t4s^T4 

**M«L&Ci:«>iJ»H:JiV». «T©819§K::& 
t)T, ftsSti. &S#Klsf 2 ©JS*-:£IpJ© l^Tctfg^ 
l/T»SLTH6. *&. ±ie»mS5 0 t!S4 t 

->^>xcsis. mm&e t ICJ±{&J-f 3©T, gf«fr& 

s(s4 2ros$daiate«ffi5 otDjfesgBtDsat^mfrK 

W2fc«fcoTft**IE©J£SCeift8*ffl^-nfc©« 
1 8 ©.fc 5 tcSTC 
[0 0 4 2] 

[ft 18] 40 
Cs = Ce(l/d){ £ 2 + £ S Ep+(l/2) e 4 Ep 2 } 

[0 0 4 3] Sfc, Sl8TSSn5rt^y^>7C 
S H. .&©& 1 9TSSn5 + YAyJ'>XCD £&© 
ft2 OTgSns^t^-^^^blACSfflUSi 

S2i©i5i:at:i«iTt5. ::t, *-wv>^ 
"cT&O. ^t^x^>XttIACH £fftSEEVp£ 
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JO 

**<fcftT*4. 
[0 0 4 4] 

[ft 1 93 Co = Ce(l/d) £ 2 
[ft 2 03 

AC = Ce (1/d) |E!Ep+(l/2)£<Ep ! ) 
[ft 2 13 Cs=Co+AC 

[ 0 0 4 5 3 ft7TS3n^SjSim#Ep^ft2 0©J 
ffllCftAL-T, S6Cft2 2T«Sn*H^MQft04ia 
£fflnt»T5t, AC«ft2 3©J:5»=a-r^t3J« 

[0 0 4 63 

[ft 2 23 cos 2 (cop- t) = {l + cos(2cop- t) }/2 
[|S 2 3] AC = Ce(l/d){ £ < Epo 2 /4+ £ 3 Epocos 
(cop- t) + (£< Ep 0 2 /4)cos(2cop- t)} 
[0 0 4 7] 3 6£. &2 3H *©ft'2 4£ft2 5i: 
S2 6TS$n?>+t/ty?>XfjtlAC 1 , AC 3 . 
AC. fefflV»T*2 7©J:3l;:»g»A4 tttfff 
5. dCT. + J r/V>^>X^ft;*AC^a. 4^©^ 
£ 4 ££K«^E p©«ifIE po © 2 fttCit^JLTIS 
Bttl:iafcLftV»«ftlT*oT, ^\/Vy9>7.lL 
ftiACitt, 3^©Sim^Es<i:3£ffit€|^Ep©^*SE 

t/ty^>7,ttiAC«ll 4«t¥ £< t3C0S* 

# e p oi4g e p o © 2 m \z itm? s b^oft 

Mt2 co p^^bT3S#MtZ^fr-5>^-V^x^>X 
[0 0 4 8] 

[»2 4] AC 2 = Ce(l/d)(£ 4 Epo 2 /4) 
[ft2 5] AC 3 = Ce(l/d) £ 3 Epocos(cop- t ) 
[R2 6] AC. =Ce(l/d) ( £ 4 Epo 2 /4)cos(2cop- 
t) 

[ft27] AC=AC 2 +AC 3 +AC4 

[0 0 4 9] **A~>9911 tzU )V6\i±m<D 

,fc'3K:LC*filI»**lJ£U ±ELC#«IeII&©#« 
fflftftfictt, 4i»©J:5{w^©*2 8r*$n*. 

[0 0 5 0] 

[ft2 8] fic=l/{27rV"(L-Cs)} 
=l/[27t-/~( L • (Co + A C) }] 

[0 0 5 1 ] ft 2 5l:WSE»Epot»2 6 \Z 

*5tf5 E4 Epo 2 /4ii, 2i>:©R«4i£ 2 twJt^Ti-^ 
/Jn£U©-?, ft 1 9 tft2 0«k 0 C o >A C#J5E0S£ 

o. for, S:2 8$t2 9T^$n*aKsiw 
fcftgfcSAf lc©B5««. ft 3 o©ctotcs^-rct 

[0 0 5 2] 

[ft 2 9] /'(l+AC/C 1 ) = (l + AC/Co)-" ! =l- 
(1/2) (AC/Co) 
[ft3 0] AC/Co = -2A f u/f lc 
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[0 0 5 3] K±©«ke>t. ±l2LC*S!5IgSro*S^ 
f ic ft. ±E^tAy^>XCs ©^^v-^X 
C ICttM LT#&^i£&8MbSA f ic «W-»fc 

?BS3§2 0 £ffii£LTt<>&©T, ±E?8SS§2 0ft, ± 
E#&A&ft f u £ ffl EWSftT* %96Sffl%ft f o s c 
€*-T*»iB»^*ffilil/T5e4l/TFMtlBlJ»2 6 

* >*&<fb*A C \Z&m bT#SJH»R*ft;«A f l c tz 10 

W*fttft©"P. ±ERJKH««foicfcH*tt;:, ±E 
^t/1y^>XC s ©+vAv^>X^bfiACICJt«aj 

SAC IS, 3&©gff»E3£32t&t€l?-Ep©®ifgEpo 

lC^b-r^^ J r/ti>^>7.^{fc*AC3i:> 4&©$§« 

* £< 1 32 WLmR E p©JgipsE po<D2SlCj±«aj-ri>®it@ 

«»» 2 o p LT3S!*W»C*ft;-r 4* 

ft. 3^roStm^£ 3 t32Sitm^EpcOSitiiEpolClt« 39 

:fi~f 5{I-5f S 3 4*©g§m^E<i:£6S*#Ep©« 
"HE poCO 2&KJt^T*ig<g£#La»:3SJlIi£ 3 S2 a> 
p-f&:b*>JiJi&&2 f p*ft5itS< iCioT^jS 

[0 0 5 4] ±|2FMm^(HlK2 6 ft. ±Ef815£#£ 
FM«i^aa3iLT, 3^«gim^£3 t32ffitm^E pCD 
«BEpiicit«f*««*#L*>r>nittftf pt#r a? 

TSft^S, £^tHKBIflM»i£n5/47-f >7>7'2 7 CD 
iSf t i i:ffi*t5„ 

[0 0 5 5] Dy^-f >7>7"2 7IC*3^T, rl£§§ 2 

nan, *i«anfc«fcn«»Bfctt&— aottBifli 

©^&&©?nig©ffii£&£*T5»#lc&&LT<&«5 
W&7<<)V* 2 7 8 atCffl^U JU^ 2 7 40 

8 ate. ffl-&«©«^©3'&H»j«fl-Tfc£ffia«E | 
Va | s i n (dffl^afT3^Lt^Wa!2 8 
— 2 7 7 b ft. InlffifrlBSnfc 

SfcU ±Et6Pm^©Jiii£»£±Eg^{i^©Jl3&& 

-fW2 7 8 blCttt*7U JU* 2 7 8 b 

ft, ^£&©{I#©S5©it8ft&#T&5tti;tjmEE I v 
a | c o s (tXDfr&VUTT 4^^L,TS^©i^gE2 8 IC 
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[ 0 0 5 6] CCT. A*Ss»±ES9m*0fli&ft 
f p fc** 5flr9T**©"C. ±EiS£gg 2 7 7 a t± 

i3S^sg2 7 7 bft^n^n. ±x&&m*%t.mwki 

P S*TS«^Si fcS**LT«£L;fc&:*i::B£T 
SBiMT^^fflAfE I V a I s i n <btttij]W,E 
I V a | c o s ^^rffi^T^. ~i"fct>%lh ifffV a. 
tttJ^HJE V a 2 ftfiffiM* i 3 *(Dl^m^ £ 3 (C*ffSL 
CCTtt;, 3*©W*J|S estf&ST 

Tfcfc-fS. »3 0*^HJf>*>?S:«t-5lC. ±E* 

v/^?>x»tiACjii &mm®.&^itmh f » 
ia f icttas*ffEpta!ffl-csEfl;-r*. sec. £ 

flSE«I^E p t^mEEVpftraffl-e^bTSOT. 3* 
ES2(6ft^t±fB^S3 0{t«^<i)tt7tlC&4. Sfc 

#(cft, ±ES*«^t±E«^s»©4MiSi<f>ttoi: 
73:5. £Lt©,k5»;:, 3^©Sim^e3*^&Ot#l; 
ft. ±e**«*fc±K«^Ss©{fc*l2<t>ttoa»7Cffl 
fitfctO. ta^mjEVaift, OtftO, fttz^JEVa! 

©#a*tija$n-5. 3*co«m^£ 3 ^iE©tt 

(Cft, <4ffiS(t)ft7rtC^c>Ttil7t/mffVa 2 ftx"r^-7, 

co€Tffi*$nT, 3^ros«3SE 3 *tficot#[cft, 

(t«S*tt0fctooTa*«ffiV a 2 ft^X©<i!TtB 

[ 0 0 5 7] S^Sffi!BE2 8ft, A^^n-smff 

Va,, Vai *>6ttffiJS<0t«ff | Va !£jfC#b 
T. WMffl«PfB 2 5 3&»5A*Sn*ffi«fll*»t. SJEV 
a>, Va!, I V a | t, ±E{£fgm <J> (O 3 *> rt> £ Ji 

5£$*i*>/<7.*— x:/u-r 2 9 ©SjRiSffi±i: 
*^-r-g>«fc'5tcxi'7.7 r U'f 2 9 ^awts. cnicj*; 

SLT, ±Ex-r XT'W 2 9ft^WWSK2 8 com* 

[0058] sktmmistzjLoiz, ±E«£*s5 0i 
±E«g 4 icXi5S«^ v p &ppjn L,T-tEB§*#ia» 2 

©%/Jn?I«2 atC32ffitm^E pSMSWt. ±E« 
Sli2 0ft. ±Efi^S3$^tJff^(C«toTJ^^Sc^ 

±E^S(f-^5:FM«iibT±fB<i^S3^ 

7 ft. ±Eais{t^s:Sis* f p zmtzmmm^izg 

■^^T±E«BHt^S;W«MftJftUT. ±E-ff^Ss©S 
WCtfcWUfc. T&fc>-£±E$t/Hg«£2 ac03i>;©SI^ 
45 £ 3 t±E32SSilffV pOtSSlCtfcfisjbfettSSlt^^ 

a^-r^. ffioT. ±E««gK7 tmm®m32 bcj: 

oT. ±E«/hfii«2 aroffiSSrllH^^-c±ES8itffi 
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2 7£«x. ±iBbfc«k3l;:, tffif (JiOlfefflAT^ 
SWT. 3j*:ro^f|^e3$-T-(Dite*fMt{Sffiro^Tm 

a-rsctt>T#*. -a, *m©#ss»4. *nt«ij« 

ft&tfi7Z±\Z— Jjfa&faWztt. *m©-ttg>5tt t> 

ft o. -t^ne*, 3 &©&®3S£a 
ft*. cntttiKt, 5^DftjRa?*«5>^Aft*iRi 
sisKt, #®t>o<hfto. fflij^rsnw^ini 

ttfllft < ft£©T, 3*©ii$£ jfcotas. * 
ft. »«*»a»*lftftrtlt»fc»^H:. 3^©Simspa3« 
^©ft^&^AS. »»C»ii3*OI!tfO|||: 
14. et±©«t-5ftH^*4«)T, »KSnf;3M 
Weiti^nr, JbIS^«#K^ 2 ©«/Kg$ 2 a 

(0 0 5 9) EJLb©S*H«C*HTtt. SflWfcW 
iS»f p£^1~5£K«EEVp£Jlt.>TffiJj£bT3:#:© 
Bf«* e» «rill£bTV>*at. ^BJm dftlcBS ST . 
J^i£&2 f P^ttSI^lflftLTf^T. 4 

[0 0 6 0] Sfc. □ •y^1'>7>7'2 7£ffl^TffiU3 

SStlft^teOJfHJSISfafebT. D7i"f>7>7'2 7 

ilill&g-f -SClcb^Ti*. 3^©Sim^E 3 ©ffliJ3£©li! 

[0 0 6 1 ] £A±©S*HIKI**3^T«. nyS"f>7 
>72 7©ttJ*SrSafJL/T^**i. *^B^ttCtllCSS6» 
"f. FMttHE!K2 6*»6UJ*'aia4ttgl8«-^&«JBIb 
T^S&im 2 ro»/MU£ 2 a I'&ttS 3 #©$§fl^ £ 
3 £SiJ£-f o «fc 5 IC iTfciK HWJf-frlC&HTte, 
?€{g§l 2 0 tfett <&SCW»»* 1 «fc D+#fc/jM£ Utelc 
i££bT. i*Mifc£{I0fc#©x*jl/^-7WfEfc. Jgi§& 
i* l±ffi>J&?&i:Sg 1 Tffi'J&ftlC^£ftSJ:?lc-f -5. 
C © £#CQfg 1 ±ffliJ&^S.u:m 5 *>©'>ft 

< ttj 1 ^©fiigS:.*^ h7A7t7-f ifftt'TMS 
T SdtlCcfcO. dy^-f >7>72 7SrffifflUftt* 
©iti^mJEVa (KflE«*©»*HI) icitWUftflU** 
EE*#*Ci*«T*, ±5EiH«IC3i>:©^m^£3^ 

ffi!iiS^©t)-fc,(0^ft< it, 1 0©^ifg£7,^/; 
^^tfft^TffifJJtTfcClilCiO, 4-&<DmmmB< 

saner* n tare**. 

[0 0 6 2] <»-©*KW>B3ii*5fi9jl;:«B*jB- 
©^5S0iJ©^^^Sim«]!£^S©«ji£^Ty o y £ 
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14. Bl©bC#fi[i]&fCft*TUX>h^>hi!£ll 
#§£13 0 £«*.T#SIIIB« 1 0 a^ltut? 

«MRff5. s-©njsw©#«^sim^«!i^e«, 

ASEHBtfl 0 a«ft©#Si&l4. ±»©£=*:,UB&i:H* 
Ic18fi£$n*„ &±©<fc-5ft#Sf£lc<fcD, 5B-©5I0SW 

SlUTf SditfTt*. £TF. 0ffi£ffl <^Tffl— ©£ 

[ 0 0 6 3] 14IJ, ^mfrSS^2 t^UTciif'©';! 

JL>by>b MQm#M& 3 0 m#S£!fs| 2 fc SfT 5 
^eifcWTfeS. ±fE&«#tm 2 14. 04 

ic^rjroic. ® i (omm#un 2 tm®. &wft± 
sna. ±Eux>h5>haauPi*aB3 0H:. gft 

^r-X3 1£. ^I#3 2t. a*?* 4 0 «hlC«ko 

«ffi£«r*rcSttt©**Sa5ffl3 3 £i» AftT&ffi 

20 tt*ft»©RJ6M*©?L3 4 £«Aft_h&ffl:Sr*rt£>R13i 
6ft S. ±E«f<W»#3 2tt. Rfttf 

O*#*»6ft0. <t»4«#:3 2©*tJtEW#^-X3 
1 ©W#— ar*£5lC, ^-©— Sffll4±fB2g#^r-7. 3 

1 ©±j£M©*&gBic3isesn*— ^-c7}teigi4R-r 
^»cai<ft*<t5ic^anT. ^©^t^mfrK 

» 2 ©IK/J^« 2 a (Cfi)f^©^«ffiifil€:W L>T«*r * 
5fe^SB 3 5 £tt;L*. 3^:7 ? 4 0 14, fl-a3§*4 1 tijfi 
S»4 2 ( t*^W#:4 3£H;tTfl$fi££n, ±Ef 
#4 3 (42g#^r-7. 3 1 i^$nft«S|-C±E?L 3 4 

bT±E*iM»ft:3 2tfflKSft*. ±Eftig& 

4 1(4. ±E*^-Xi*»«,c»IKSnT. =1*2 
^4 0*!J:ES^-X3 1 lc@£$n*. K±©i5 
ft*^IZck-5T, ±E»«*ffi«3 3t«ffi4i©IBlt 

&ts: $ nft^mfrti^ 2 ©-gB^rafeo nmmwom® 

5 t««4 t©M«Ct*RSnftR«(*:K»2 ©«/h«« 

2 a lCd;oT^^/1->^>XC s C d 
T. 3 5 ©SttffifS(4S»^SBl5 3 3 

40 !(ef2 lcS»-r*Stt®f6lCitS-r*i+»/jNS<ftSJ; 

[0 0 6 4] 03 lC7H-r«fc p IC. 35SSESig 9 14. £Sitt 
EEVp*±EUx>h5>hfflfflH*«ll3 0©^ft>r 
-7. 3 1 tn®4\zmmTZ>Z.t\z£r), »/j^«2a 

«EV pSSlp^tUT. D7i"f>7>7"2 7IC£U 

*s&sb 8 ±EStt»st» 2 z^<Dmw±\zmm 
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2 cd±® t m L£#a§£&o fcs £sm#K& 2 

1 0 aii«f££n<£>. tfc, ^StmSSgB 1 0 a^n<7)S5 
[0 0 6 5] ®6\t±M<D£5\zmf$,2n?t*'r/\i'? 

3 2 £«Jft»#T&*±E»#$r-X 3 1 OR JO 

$r-X 3 1 C0±J£®TfeSMM® 3 6 ICioTMS 
ft, -hf2^M^!§COte^T$.i>±f34 J 'L^#:3 2»fti8 
SB 3 5 T 3 5 fc±E»*$— * 3 1 ©SMS 

ESS 3 3TS«fT3 3ttfnftl^t/V>^>XC 

4. i^SSa*#TS&*±E##:y-X3 1 tll4© 

rfl ic (23SflE«w 9 #t&ix $ n 5 . 

[ 0 0 6 6] £LhCDJ:5 K:#|j*att£m-flDgSJ60!|©# 

'J x > h 7 > hfi2SJHft«S 3 0 CDgft'r-T, 3 1 i± 

2 ©ft/jN««2 a t±EftMgffig(5 3 3 iti4i©P,1 

'MH*2 a£±E««2btt£5St>±E3*i6*#Ep 
K«fc^T®m*&tgMbLT* + VXv'*>XC s , Cg*« 
XftT4. CCD<!:£, ±EStt^®gB 3 3 ©ftttli 
fi. ±S5fcJggE3 5 0SS«ffi«tcifc«!-r<5t+»**l'» 
CDT, +tM^>^Cg>+t/^>^Cs^0 

W2t«ffi4**trUX>h5>h|Bffif3*JSS3 0 CD 

[0 0 6 7] *&, ±IBUX>h?>hfflfflB*«S3 
0 fi «fc < ft sntj; 5 H&©ft 3 1 T# A 6 

3 OCD^ifgggT&D. v c liK^f CD}fccDj$gT$> 

0. Y»i. 'Jl>H5>haaU*MI3 0CD±Ei*# 4? 

^-X3 1 t±E c f'/C^^3 2t&mmm&tB.1tt£ 

CCT, S3 2K&tt£att"t>/fri£#3 2 0D&T 
SO. b«ag#:^-7, 3 1 C|*11T$5. Sfc, Mofi 

« 6 tea 3 lti. S3 3JCS»f4Ct*tT*, 
<E>IC&3 3tt»3 4©J:5t«}gr*w(l:*«T#4. ft 
oT. IS3 4ckO. ±E#S«*Lcttft3 
ft -5. 
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[0 0 6 8] 

[&3 1] cor-Cs-Ycot(cor-Lc/vc)=0 
(S3 2] Z = (l/(27i:)}v r (/i<,/Eo)lD(b/a) 
[S3 3] tan(o>r-Lc/vc) = Y/(o>r-Cs) 
HS34J wr-Lc/vc = taD-' (YAiar-Cs)) 
[S3 5] Lc = (vc/wr)tan- 1 {Y/(cor-Cs)} 
[0 0 6 9] &\z. ±E'JX>K7>hSJPftSSg3 0 
CD£#»ij&&0> r £&3 6 CD J; 5 ICS bT, &3 6T 
«£ft63&g^a&o) r £&2 lTSS*lS* + /ti' 
^>XCst^t3 1 fcftAf St. S3 ltt»3 7CD 

> 1- 5 > H£D#iSi§ 3 0©fc#iB«a8:T*4. J 
£. Acott, Rm^l£^2fC3^oit«ffVp^SJiDLfci 
#cd. ±EUx>h5>hSJB*JR«3 OcoftASfltt 

[0 0 7 0] 

[$C3 6] o)r = o>o + Aio 

[&3 7] (a)o+Aa>)(Co+AC)-Ycot{(o>o/vc + 
A oj/v c )• Lc)=0 

[ 0 0 7 1] HHT, wo>Aq), Cc>ACTJ55* 
S. »3 7l:*SHT, »3 8-C*$n*ifi(BlS:Sffl^-5 

5. EtiC^i^f,, &3 7tt&3 9 ©£ 3 lc3et>T CI 
[0 0 7 2] 

[&3 8] cot{(o>o/vc+Ao>/vc)-Lc)=cot{(o>o/ 
vc)«Lc}-[cosec 2 {(a)i>/vc)-Lc}]'(Acj/vc)-Lc 

[ISC 3 9] a>o Co + A w Co +wo A C- Ycot{(o>o/v 
c)-Lc) + [Y-cosec 2 {(o)o/vc)-Lc}]-(A co/vc)-Lc 
=0 

[0 0 7 3] &3 9«&4 OCDi^fC^-nr. ££IC 
&4 0«, &4 1 ©«k 5 IC^JBT* CI 
[0 0 7 4] 

[»4 0] Ao)[Co + (Lc/vc) YcosecM(a)o/vc)-L 
c}] = — o)o - A C 

»4 1] A f /fo = Ao)/o)o 
= -AC/ [Co + (Lc/vc)Ycosec 2 {(o>o/vc)-Lc}] 

[ 0 0 7 53 «±Pa?Lfe t t^(C, UX>h7>^l 
3 0 CD^fr^r-7. 3litl4 lc£St€JE V p § 
atoUfc££e#3M&ft£ftSA f ti. =^-WV>?> 

ft^T. ±EUX>h5>haB*SS3 0©*«fflS 

*. Sfc, ±E*«0B8B1 0aifttt«t(tiaB5f4, 
^Sis2 0 a&ijatLT^iOT, -hE^S§§2 0 a 

e, ±B#«nttKfo^ni;nttft"7ft«9!aMttft 

»2 6Cta»r6. r^T. ±J6©±5tJiE'JX>h 
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5>hS!IH*fiS3 0O*««iftft fott, ±E* + rt 

£ 3 t&tftmnE p (Dgig e po cjt«*r*aas*L*> 
^a««»ci> p f p ^^-r^m^s 

3<h, 4#;£>^m^£< ^^SHm^Ep(7)igilgEpoC7)2 

f p s^-rsw^s. c±oT«*ft*nanfc58 
aLfcct^ic, h«i:, ±E$8««^saRa, mmm 

[0 0 7 6] MS— ra^OBM CD#««8l«4B]inett1K 

[0077] ^iifli— oxiiM«>#m}ifM««n«ttB 

1tZ1)y V L i NbOs CD^®[g]T&0, 0 8 tt, 07 
©Z*yHiNbOi £K«#ti»2 fcLTJBHTR 

[0078] H8I1 H7©Z*yhLlNb03 tffl 
^TWSfc 1/ fc <b Xffl±CDX 0 *> 6 CD&ggtX tC&tfo 
Py^>7>^2 7cT)ffi^SiE | Va | i, KWBiS 
S^JBSSiittS: f o fc^Lfc^^-rfc*. » 
»«2liSt»4, Si«<*:KS2ICttJEVpSH]jDLti:$ 

69! St, ny^-f >7>^2 7©tU*«ffi 

3*0««ap6stf»Ji*^tS«LT^-5. £fc> % 
SS82liS05?ffiffltt»f4, X«I±OXO*6C!)BIX* 
^3mm<OftBTg;*:<I£<>:0, -tCl^SRnSKllEo 
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H&Zfcu/ V L i N b Ch <7)*&SBT 2 &Ogtm^ £ 2? 
fc*«»R«*#/hS<fcT3T^S*^ 

«»R«#i#«LT3&<0B«*e 3 £RSI 

tsci^T*, *^3^cDss«*£s*^n-Fn<^a 

J0 [0 0 7 9] 09H »aotttt*t»ttSR«#tt» 2 

S£ftK¥fTi;:#*LTV>sattT*oT, 3*G!)B* 
*£s**iET»*««Ttt, DyJ-f >7>7 P 2 7CDffi 
**flEVa a ttfi<B«JET&*V2£tt!rt-r£. 5^IP 

2 a*Be#ti# 2 0±e«#©h*> saa 4 izjg-f *s 

tt, d7<>7>7 2 7 <Bffl*aBEV a 2 ttlEttliJE 

t^vi^^c »ap3«s«a#K»2oaa 

*£»*SjET»*a«"Tf»4, □ y ^-f >7>7"2 7 0ffl 

«t, 3*®aa*6 S *«iEtft«>««s#-r«)Ra(*:K 

30 ^2Tte, 3 £ 3 3^(7)^1 

JEVaaOiEft3J«RIEbTHl*Sn*a)T, ^BtcS^ 
®«<D 3 ^CD^m^ £ 3 OIE££¥lJSiJ-f £ d fc#*T* 

•5c r^fcft, sa««icfe»*»a©^in]ft«ai-r* 

[ 0 0 8 0] <sia#EaR%tta>H i o a, ±3*l 
fca«wa«o3*oRa*ei3&«iEotirfc»4, an 

0, «fttt««W3^0Ra*Ej3ft«ft(7)t*tt4, ft 
»SS»3J|S]?*ofyi'^o 1 i 0 {eft 

oR«weaRttaaTft«. 

[ 0 0 8 1] m \ O0R«fl«aRRttRH:* (a) « 
ftft f P *3Z8iE«JE V p 1 0 4 ^gij^m 

85 0«CEPJn-r*c:i:^ckoTR«ft:»l 0 2 ICXflE* 
»Ep^4$fT, *t>±EX»REEVp«»qi«4» 
50 iLbTffi*-ro^SSmai9 t, (b) ±fE^m#:^l 0 
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2 Z$iS&M®&® 1 0 b Zffi?L±%&&ffimK. V p#± 
EftttttK 1 0 2 Kamsnfc£*lC»tR«iMfc&«±E 
f P 2:Rf|#R 1 0 2 ©»ffiOfij*fc»J6l/T56 

S«isft3&<«fl;-r5»««^*«*'r4»as2 o b 

t. (c) ±EK«flt^ftMttRfl[IIUT±enttftf 
M^£LTtijAT3FMffiPI[2)S8 2 6± (d) ±ES 

[0 0 8 2] JKTHffi£fflV>T«*#E««B««0* 
[0 0 8 3] 010 (C^T«fc o ±E#HIhIS&S8 1 0 

b«, «*#5—7i o o t, a>j5gm@5o± 5— 7 

fiU$S55 5 a, 5 5 b, 55ct, 3-fJU6 tlCioT 
^l&^n*. R*#x- ^1 0 0(1 &JlBll0 4i:& 

&«#a>e>&sfs«#itu o 2ti:j;^TMsn. 5- 

-7#IZ^/££n7c5--7^-Xi:ft£>&JsSJg|l 041 

S. StllBM#f-^l0 0tt. KTcDi^lc. 1 
US. ±E7=S?$UHf*&*l©£*l;:H:, 0«{t:g|2At 
0 2 ©-#©^® 1 0 2 b*> e^HftK 1 0 2 ©te/5© 

* )vm*ifi 0 cd t # ize. sst mffcM 2 #*t* &•« a. 

±iS§lffi 1 0 2 b*>6±ESS 10 2a \Zftfrol5fa\Z 

rti< j:5ic»«»a*«*n*. Kti5oii niitt 

©$fc*&g|S5 0 a**rs*#:JzJ:oT»JSKSn. ±K5fc 
iaSSE 5 0 a *t±IB8?m#B& 1 0 2 ©±ES® 1 0 2 a (C 
St*J;5 HHigSn*. 5— 7&ft6B5 5a, 

5 5 b, 5 5clt S§m#x-7l 0 0©igJ:DfiW5r 

7{5HfSB5 5 a 1 5— 7«jfg|5 5 5 btt, -tn-^nott 
tmWfrT— 7*1 0 0©ipi^t 5 FfflC?5:'i.«fc-5lC, 

^si*f-7 , i o o s^n^ncoR^STftty «t 5 ic 

2EHlC#rtlUTB«flIIBl:R»t6n«. ±fc. 5— 7& 
}fgE5 5 c f4. *©*S*»R«ft:T— 7©ipS^(S]i¥fTlC 
ti^>^\z, *»^S«ESS5 0©*S18B5 0at»lfiJb 
T8fm&-x-7l 0 0 £ffr£©EATi¥£A5«fc'5»;:iH) 

e^iffiCRiten*. -eur, •r-7«»«5 5atf 

-7&8S$5 5bti. ^m^5— 71 0 0 £&t§:LTj?r 
5£©EATi?£ 6, SV»lCS*f*(S]lwBlf3£©lH!C 
STilElT. gt#f--/l 0 0 S-tOfi^iaiCHr 
«©^tf-KTi6fTa-&-6. 5— 7«JtBB5 5 

a 14, Rttf- 71 0 Oro&SIl 0 4ll}gT£- 
A. 5- 7{£j#8G5 5 btt. ftffil 0 2 CStf4. 



(11) 8 -7 5 8 0 6 

a? 

[0 0 8 4] 3 6K, 3<;i/6IM>^^>XL&f 
U *«>-«|*t±rai«m« 5 0 ift&fiSxgB 5 

sft. -t-©te*39«±E7— 7«»as5 5 c fcaasnx 

U>*. «±©<t^lc*SlHJKgEl 0 bliSJfifcSftS. £ 
£8&«®9«, ±E5— 7&8SB5 5 at7 
-XMKfclBBSttT, ±GiMt5 Oi, ±E5— 7 
&8f«B5 5 a^LT^ill 0 4IC3gffit«EVp£9 
DDfiCilCAoT. ±Eftl£«S5 0 £±135— 7« 
5 5 c ©ffltfiff-r^Rm^M 1 0 2 CO«/Jn«I« 1 
if 0 2a fC£ffitm#E p€«4S-&5-*, JbE52«*E 
V p £SHHB#£ L,T&*B&tHS§ 5 5 fCtB^T*. 

[0085] u±<o^o\zm6mntzinm\si^mi o b 
fc*nT. aii^mss o ©usages o a t, Miio 

4 £. ±E8iJ5Emffi5 0©fti®gB5 0 a £±E^SK 1 
0 4 tlCioT^SnfcSimftKl 0 2B4t/'iy?> 

E*r/^>*>XC sKifcWfcSWSttT^SflDT. ± 
E+-VA->^>7,C s £±En-f JP6ttLC*SlH!S* 
*fi£TS. ^©LC*S!lSS«^ttSJilHlgS5lrS^$ 

a? nr. ssiggg 20b zffii&tz. %fis§ 2 o b ti> if a 

«aT*±5C. ^t^y?>XC s ©g'ffclCftJSLT 
S§2 6 fctHAT*. FM«S8[hI?&2 6I1 J3ftftXHI3 

n^KCff4ettHixT«iia^«tt«tttiis 5 6 icta 

AT*. 3=fc. ffitBtttUS 5 6 li. W^inyiT'f>7 
>y2 7?:iAT«^n, ±Eo-7i"T >T>72 7 
©ttiAHJEV a., Va 2 ^b3M£^T{fi:t@g<i>&)K 

[0 0 8 6] a±©±5fc»«$nfcB««EE»«BJS 
30 BIC&^T. SS«*«9**, ±E»I£*« 5 0 <h. ±12 
5— 7&8SB5 5 a^LT^IKl 0 4 f;:£flS«EV 
P^EPSnTSdcbfC.fcoT, ±Ea>J^m® 5 0 «h±I3x 
-7«^g8 5 5c ©Pp1lwficBT-5.Sim#:^ 102 <DWh 
l«102a (Z^ffitm^E p -5 ±, 0 1 ©S 

*S»«)tt9iC*V>T±lfil/fci:5t. ±f3%S^2 0 
b tt. ±E«/WB« 1 0 2 a © 3 ^©^m^ a i <h±E 
32Sitm£EV p tJtWtfeS*4*l/*0±t2«aEft f P 

6*T<5«^s$trffl-9Si«c«tt)T»«««want 

^Sfi^^^HLT^^Ti.. :CT, ±133*©^m 

i^lCtS. ±EH8» f p **t5»f OlWOTiC 

©if,TSt)*.fy^ JUffi-^^ 0 © t ±E^ 
m& f p$#T*m^©Sipfi^i:©fiffiM<f)ttOT* 
S. ^(CFM^IS@SS2 6tt, ±ES?SM-^&miSbT 
±E«/h«« 1 0 2 a © 3 ^©Sim^ e 3 i:±E^Sitm 
JEV p (CJt^J Lfcfi«**L*»0±EXfliE«EEV p £|§1 

fcfl[ffl«*S*T*e^S^t»aHffi^S§F8*T5. $ 
50 6 ICGr^tBSg 5 6 14. ±E«nfll ^£JDSEft f p 
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±E»/Jn«« 1 0 2 a 0 3 ^co^m^ b 3 O iEft ICS** 
LT, O^Xttff©ffi«**StH*r«. S£oT, ±E 
T"— yffi^pB 5 5 a, 5 5 b7W5rJ£(DX fcf- KTEUsT 
SCtlCcfc-oT* ±ER«ttx-:/ 1 0 0 SjfefrStf, 
±El/h«*l 0 2 aOttiSiW6iT±Ett«I* 
$r^ffi-r^>C<hl3J:oT, S»*fWl0 2aO3*© 

^iE^lfl fflJ5£*ffi5 0*^&JRK1 0 4fCfP3*>5S i0 
£#®ll*fj£T£o Tfctofc, ±E£«/Jn««1 0 2a 

^i^f^if^ainci:^, ±exs^jhm 

£R*B££ ±ESS«#i»10 2 

^0±E^*;W&^(&E»l;:tt, MAtf, ±E»/h« 
«1 0 2 aClt*«ff38<»fe-raj:3fc±B«ft««5 

[0 0 8 7] <m-cDHja^j>is i i a % m~ CD^ffi^J a? 
h 1 1 <nm-<Dnffim<omnftmmwtmmm\z, m 1 o 

JIH£fi£3 O^ffiATftSE&gBl OcSittLtct 
^att^o B 1 l<BUx>h5>hfflfflB*SB3 
OH H4tH5tC^L/fcS-O*J60O«)Ux>h7> 

hisi«g3 o tmmtffigzztiZo t— y 

5 5a, 55cH SHIftf 1 -:/ 1 0 0 0 

HftSiSfc, UX>h5>hfflffiJB*«B3 0 

COg®&«g[$3 3K*ffS]LT, ±ESffiftttffi3 3 tflQ 
WJUBBtt^r— 71 0 0S:iSJ$"rs«fc'5{ClsME«ItBlcK 
ttStt*. fit, ^-y«^gB5 5a, 5 5cH Bff 
^C0[Hie&T{HI^-r 5 d i llct o T±E^S#5 : — 7 1 

[ 0 0 8 8] £8MMS9fcL ±Et— 7«Jt«5 

5 ai'Jx>h7>haiH*SS3 0il£SftSJEVp£ 
EMDTS^tCizoT, »3 5^II10 4l:ft 
RSnfcBt#» l o 2 Oft/M« 10 2a ^SHXI 40 
SB 3 3 £&S£jg|l 0 4l:»BSn&R*#»l 0 2 CO^ 
« 1 0 2 blC^DSm^-E p£^££i*£ 0 *7c£ b(C, 
»30*Jfi«©BB#EB«aSIBt45ViT, SlOco 
RB#EBB!KKBOffiffi|ftfflB5 6CftAT, □ 
<>7>y2 7 aS«*TBi«Stt*.'±EDs/47-f > 
7>^2 7 attffl^eEEVaaCO^aiASnS.fc'SlC 
SSi££n£o *iiB«10ctDy?<>7>^2 7 
aK^CDffl^ti, ±j£0B1 O0ffB#EBRBlgB£ 

HBeiiMten*. 

[0 0 8 9] K±0i p tBdcSn/tBxoHJifflloB 50 



► »B¥8 - 7 5 8 0 6 

BfcEBRaRRIC&^T, ±ES»«jR9««, ±EU 
x>h5>hi!an*«B3 0^x~y^^gB5 5 alC 

&mn,K.v vtmtt&t, ±Es§m#si 1 o 2<dwl^ 

Ml0 2at, »«2bl:iS!»t»Ep#«4f5, 
±E«/h««l 0 2 aiiEWl 0 2 b Wff"B6«e>± 

xcs, cgagwbr*. 

[0 0 9 0] ±EUx>h5>hfflfflH#jRB3 0 0* 
HJSifcfttt, ±SBo«t5tc»/hffi«i 0 2 aco^iS^tf) 

dnil^oT, MS2 0c^tA'^>XCs 

SfoT, ±Et-^«J*«5 5 a, 5 5c*« 

@et5uti:«toT, ^i#f-yi 0 os-e-cofi^ 
^ft^fr^T, ±E»/J\««1 0 2 acTD&S^Ji;*; 
«AT±EfflA«ffiVa2ftB3ef SdttcioT, § 
0 2 a<0 3&coBm2£ es<BIE^£±EttJ* 
«AEVai0iEftl:«koT?Jgijnut*tTSs. f& 
±3fiOJ:5t, ■5 ; > f ^;U«#H*f*Ufc±E ; &» 
/hB«l 0 2 aO^BoiBj#*lft|li-rsc:i:*«T*, ± 
Exv^JHMftRStffcS CI t*«T#S. 

[ 0 0 9 1 ] BX0ft£ffl0R«ttBBRlK8BIC&» 
Ttt, ±EUX>h7>hSa»JH*fiB3 Oftffllvrn 
£<£T, ?gjg§§2 0 c<25gtgJi3&S&£E]l 0<D^ffl[H]& 
oRRttEBRVUBBlcJt'** tW < BiTT* d tiflr 

#»T#*©T, Bl©«B#E»tt*«BfCJt«!UT«k 
OiS^ST, ^^<tDK«B0BBmeBRKBfl«B 

[0092] B1211 m-<Dmmm<Dmmmmwiw 

KBSffl^fc«S««*-rBT*-3T, ^1*7-^1 
0 0<Z)X*- Kjftl*i6©EBtPy^-f >y>>T2 7 a 
Offi^mEV a 2 ^C0|5^^^f^77T*^ o d^ 
±EUl>h7>haai«W3 0OJBM3 5 

<5<7)T, ±ES§l*f-yi 0 00X47- hjft*>&©B 
Site, ±EI8T*5 1. 6mm^¥ficbbTg7Kl 
Bl 2*»6W&*^j:J:5tC, ±IBMftI10 2(0 

#T*»Borti*3j«, mmfcm 1 0 2 cds® 1 0 2 d ^ 
££§m#jgi 1 0 2 <D^m 102c Kipj^s^ifijKi^Ba! 

ISntl^fflStTH D^^7<>7>7 B 2 7 a^fflj 
lEVa2litT$ot, #S0>rtJ**«, 1E8I1 0 
2 c ^ 6 ±E*B 1 0 2 d o 'Jj&UZftfa&mft* 
hT^«B«TI4, UJ*BEVaittiET*-5. £t±<0 

BxoHMBOB«iSt:EBR%ttB«Bffir« 
<h> »BOlft*CJ:oTEBSnfcflWl*«p vZ^yj 

t, attflm*»»icR*w*ct3&«T#4. 

[0 0 9 3] <» = Oj«fi«>B 1 3 ft, te0i£ffi^JT 
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^2fc5:^m^E p^giiD-r^i, ±Es&s#iafcf 2 © 

[0 0 9 4] WT. HffitfflV>Ta=OSHfi«©#»JB 

-f*- K2 It. ^Stmi!19i. A-75 7-5 7£. 
7*-AXU>X5 8i, ««ffl57£, ffi«$iJTO2 5 
>. X«XttK5 1 tlCckoTflt&Sn*. tf/tyj 
SBltt, ^S^K^2^SUI^[6j-r-5S^mei3 t* 

7 i7*-AXU>X5 8 tgBJfl;^ 
3 LT£§«&t5l!|Sf 2 ©-ffl^T 2 a © 
*BfflCj«»fr*. £StttM9tt, -tEa9i*ffi 3 t±E 

®S4!cg^$tiT, ±Eg§sft6m 2 ic 1 o omhz a? 
o o 0MHz©ra©^£©ra&s**rr-5£8S« 

LTn*S5 3 b»Zta*r*. /\-75 7-5 7ll U 

— •fy-r*— 1*2 iat«it--r«jfctf-Aa«7*-a*u 

a ©if 

-Afg^T&.5„ %«XWH5ia. AA3ft.5£tt3fc 
T**3tthr~AflH»ft3tt«lftLT, ±E32«E«EVp 

tmcm^^L, *^±355!gsmjEvpc9fiitsicjt 

«S 5 2 Sfr UT««ffi*MflS« 7 0 Offl^fg 5 3 a IC 

[ 0 0 9 5] ±E«*«7tt. * + /t->*»i 

ff^lCffc«UT*WV>*SSl *>--tfy-f H2 1 

75fSlXfi2^7c7jf6]IC^i!i$1tS„ * + A->^ffll*»* 
#5HB7KJ:oT. C ©«fc 5 iC&KSns c fcfcj; 0 . ± 
EJfc £ - A flSfiBJihS ^H^Kilsf 2 ©a^H^ 2a*( 
1 *7C^(SjX(i2^7c7jf6]lC^I!)$ns 0 ttM8#J$lg|S2 

lC#fSL±fEKm#KW2W$a/J^«2 aC9»»ffiiS 

[0 0 9 6] «»{B^If(7 0(3:, i@«ii§5 2 50 



'<> #8§¥8 - 7 5 8 0 6 
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t. 4£. rg£§§5 3 a, 5 3b£, 

i?t >7>7"2 7 t. g^ffi0fflieB2 8t. f^77"H 
2 9 ilCfcoTtfl&SnS. ^g&?g&8§5 4»4, ±EX 
ffiSEV p ©*TSfflS[* f p d: Dffi^/Jf J6©»a«S 

5 3a £il£§§ 53b ICfcti77-f 53ali Jf 

J^5 9a Icffi^f ±EI«ia7^ H59a 
M©^j£&£:fr-f£f§^©o*,, «»Sf p£±Ett» 

ss ^ 3 & & © m © ^ ft » $ * r s <t -ft © s a i§ $ 

T. □'7^"f>7>^2 7©^T ltta^jfS. -7j 
?I^§g5 3bli, A*Sn**ip«^d:±IBRas581Sflr 
^*ffl#LT. ±ES*«^©fl«ft f p iJ:E»«SS 
^&&©?D£g©]g&&£:fr-f •5f§ffl;:Mi£g:&ftL 

t, ±E»«aa7-f jw^5 9biciB7j-rs. ±e#* 
as 7 w 5 9 b sa, ±E£wg*0>H&sc f pti 

S-li-T, ay£-1'>7>:7'2 7©®^T 2ICtb73-ri>. 
D77^f>7>7 , 2 7t, «tk$W£B2 8 i. x 

[0 0 9 7] ^±©«fc5IC«^$nfcmHCOHffiW|©# 
«»««*»?6««t*l,sT, ±EBt#Kfi2l:. % 
fcf-AfcJHtj-TSi. ±E3t£-Att±EBS*fl:tt»2 
©M/Jn«S«5 2 a©SSTSft$n-5. d©£t±ESNI 
#tt»2©jfc®E*rtSRtt. ±EBI««:im 2 (QJBtfr* 
n £ffltaT&4 2©«t5lC^t)-rcit*tTg--2). 
±Ea^$n(±, ±ESI S^K^sf 2 CDWsMM i s tI2 
I l , ©Rt$£.$fflHTS4 3©«fc-5lc*to-rct*tT 

[0 0 9 8] 

[JS4 2] R= { (l - n ) / (1 +n) } ! 
[§C4 3] n=J~ ( 6 s/6») 

[ 0 0 9 9] Sfc, ^SftmiUQirioT. SHjmS3i 
S@ 4 icffljfeft f p 5;*TSIEK&T$>-535^mffiV p 
^fPSD-f^i:, ±E^m#:|i^2©)?$7j[B|t^fflC, 
±ESfflE«EV pofi*tJt«Uta«i:±EXa«JE 
Vp©ffl«ft f pt|BIi;fflife*t«-r-5iEK«T»-53? 
flitm#E p£?g£-f3„ CiniCioT, iESIfr^ni: 

£*r*Rii. «a-r«j:5K«««*Epicjs6i;T*n 

-rftjaiffi^fcSA n tEW^^bftA Rfc'ttSSft-r 

R«#ttft2ic3JjH«BEVp*twansnrn 

5-pSt>-r^t*tT#-5„ 
[0 10 0] 
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[84 4] n = no -r A n 
[84 5] R = Ro + A R 

[0 10 1} S4 4T*Sh5HJf*n £8 4 5 

[0 10 2] 

[jft4 6] Ro + AR = ((l-no)/(l+no)P[(l- 
An/(1 -n 0 )}/( 1 + An/(1 + n 0 )}] 2 

[0 10 3] ±Effl9r**fls*An«no*o 

ISf«ftlAn«l T&-5C0T, (An) J = Ott 10 
ZCtHfl-VZ*. EW»Rott, 84 2*6^6 

^7icfc-5i^ IWno £ffl^Tft4 7 cod:^(Cgt>-r 
ufcW-ee*. H±CCi*5ft4 6tt*fiD*4 8©J: 
5l:t**ASCt*T*5. »4 8*>6Elt 

«ftlARItS4 9, S5 0©i5l:*fet^t*«T 

[0 10 4] 

[ft 4 7] Ro = |(l -no)/(l+n 0 )) 2 
[84 8] Ro + A R = Ro { 1 - 2 A n/( 1 -no)- 2 
An/(l+no)} 20 
[84 9] 

AR = Ro(-2An/(l-no)-2An/(l+no)} 
[85 0] AR = -4Ro An/(1 -no 2 ) 

[0105] ^0jm^3 tmmiiz&mm&vp 

2 a £X85«#Ep ±f2£ffim^E p 

«i*i;TRm*e s a, -flssvsfc&A £ tcnmtt 

S««EVp3»«HIlPSh3tt*OJBIFf»tt, 8 5 
2 CO<£ 5 t^t>"TC «fca«TSS. 
[0 10 6] 

[85 1] £S = £So + A£ 

[85 2] no4-An={(£ So + A £)/£ 0 }^ 2 
[0107] Sfc, R5 2l:i^T, Aa«£ soW 

SCOT, »5 2ttifiiH*ffl^T8S[5 3©ct5JC»#»f 
S5 3C*^T»5 4TSSn<5iJfr» 

no^l^ilWfftlAnH 85 SCO^lC^ 

[0 10 8] 
[85 3] 

no + An = (£ so/£o) ,/2 { 1 + (1/2)(A £/£ so)} 

[ft 5 4] n 0 = (£ so/£o) 1/2 

[ft 5 5] An = (l/2)no(A a/a so) 

[0 10 9] 85 5T«SnSi«WfclAn 

*S5 0Tf»Sn5g«WftiARi:ftAnt, K 
WTOtftARtt. *©R5 6T?«t)TWTt4. 

[0 110] 

[ft56] AR = -4Ro((l/2)n(A£/ESo))A 50 



&m¥8 - 7 5 8 0 6 

26 

n/(l -no 2 ) 

[oiin aaoiit, lemMA 

6 tt. l*0>««3tt*J6ftT*4#yir^JE*rt2 
■*om«3tt*«ftT***-JEftgt«^*t»5 7 CO 

ftrtt3&0)BS*#Ej<0-ST*!3, ±S2#-£8g 

tt4^:OR*2p £ 4 CO— iTJ)^. fcl, 

Jgftr t*-3eftgtt#«»««#(D-a-C**. HZ 

~c$>z>c asm, *©ft5 7Tgsn^Ra$xftiA 

5 8©A'5lC»#3lrt-c:t*«T*«. 85 
8<Z)S»*SEfl:«ARf4, ft5 9TS^n^32gSm#E 

pcHs«"raEit«ft«ARi iS6 ors^n^s 

St^E p CO 2 *CJt«"T 5£»*«fti A R 2 
[0 112] 

[85 7] A £=-(£ so 2 /£o)(r Ep + gEp 2 ) 
[ft 5 8] 

AR=2{no 3 /(l - no 2 )) Ro(r Ep + gEp 2 ) 
[85 9] ARi = 2{noV(l -no 2 )}Ro r Ep 
[86 0] AR 2 = 2{no 3 /(l-no 2 ))RogEp 2 
[ft 6 1] A R = A Ri + AR 2 

[0 113] 86 liC«rJ:5lC, JEUTOflSiARtt 
£8rtS#E p \Z\kMTZm A Ri tSSSl^E p CO 2 R 

[cjtwrs^AR 2 cofoco^iis$no c k£ot> 

#tt» 2 (D^hmm 2 a OSItVCftlA R \t, # y -Jr 

;ux3e»ts:aE«»E po»«e p 0 icii^j-rsigiiis: 

#U*^A«»ftcapft*bT2e#W^»t: , rSEW'* 
^ftiARii, #~£8<t£afi«;^E pco^itf E p 0 co 
2 *tcJt«f 5a«S*L*Oft««[» 2 co p £3T LT 
S!*«C*ft;-r6S»*»b«ARie*tJ6!)T, ±E 
E»3teT»**h:-AflWtt, ±EEtt*SEfb*ARi 
t±IES»*«ftlA R 2 l3#*l/TSfc**tftfl:-r4. 
fct, ±EE*t3ttT»*3tte-A«*tt, tfyirJI,* 

^^t^ffiim^E pco^se poiiit^j-r^^iti^wb 

^OftJBJfiftco p-T^fcftWttft f p $r^TSfi^S 3 

ti-m&t&ffimnE p<DMmE p 0 co 2*tut« 

t'S««ft*U*^ftHiK»2a)p'ra:fcfe»ttftf p 

[0 114] ±E3tt«««»5 ltt, ±E3£g^I8£ft 
fc*tr-A«»e3ttttE«LT, #ty^XJBft«M 

m^-E pcos^e poictt«"rsa«e*ua^««8 

ftcap-Tftto-feHttft f P^TSfl-SfSa t, 
8££ffim^E p<7>»IE Po<D2f^lit#UTo&ti£ 

*i/*o««i6ft 2 co p-r ftt^aft f p £3rr oft 

*SiS-&tf«ft«^lC«»LT, ±Eim« 5 2 
LT*l£g§5 3 alCttltll-So ±E?g£g§5 3 ate, ■ 
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7 -CJU^ 5 9 alCtb*r5. ±IE^«jiifi7^;^ 5 9 
ate, ±E«flft^©A&gjc£±EAffiRSto^©J3l& 

fI^©#£iiig£i*T, Dy£f >7>7*2 7©S8i=-T 

letters. ;;t, ±E«»fflre«k Mtfp^ 

*1-*«^S»tt. i»Lfc«t5K:. #yir^ftfti 
£?im#E pW^igE PofCJt0!|f£ffi<g£WLTH5 

©t. j^kis f P t±.&mw>Rmm i i%<Dm$L&v>m.v)m 

««EpilcJtW*JWI*#Lfcfll*-e*-5. 

[oi is: -£g£g§5 3 btt, xiiztizmmfm 
t ±Emffi¥£mm&&(Dfa tmv>n&$k*^-$ z>® mz 

5. ±IB^^iiii7^;l/^ 5 9 a«. ±IBg*!Mi-Sf 

$8^ffi&©g©ra&»£^T5^©*£Sjg$-B- 
T, □ 'y 7 1" >7 >7" 2 7 ©«fT 2 CttJTJ-T-S. 
[0 116] Dy^-f >7>7"2 711, SfTl^bA 

m&^mT^^n^, ±fBS*M#©^is» f p t± 

^HTBHtSlT, ffl*«BE I V a | s i n<i>£Sg^ 
T3&ftl,T«*ftHia!2 8lCffl*L, ffl^miE I V a 
I c o s * SiffifT 4 Srtf- LT^KffllPfflS 2 8 fcttiirf 
S. f p t±SB^g?^Jg^#©^&gc©^©^ft 

46 E PolCit^JtoMitiS-^Ufcm^Tfe.5©T, ffl^j 

Ep©igi)IE po\ZttMLfz%,mzteZ. 
[0 117] ^»W2 8li A7j£n-5>HJE 

V a i , V a 2 *^ttli(tiiE I v a I £8?|f b 
T. »*?ftiJW«B2 5*>f>A*$n^>feBffi-^i:, mJEV 
ai,Va 2 , I Va I i. ±E{£«S*©3S*>e,ffi 
?cn^A7^-?^7 : ^7'H 2 9±ICgjF-r-5<t 
5lC7 i ^^7*K2 9S(MSr*. ±E5 f 4*7*U-f 2 
9ttS^$iJffl)g6 2 8©Jt^lcS£oT, 8§fi#l£& 2 ©& 
BCttfcSttT. mJEVa, tVa 2 i|Va| £±E 

ffiffis«©^^^e}t^$n«>A7^-3'$2^7c^® 

[0 118] &±BabfcJ:3C, *K-i»MUtl,fc 
SHJmS3imS4IZ32^«-EVp^TODLT, 
StS#«fl 2 ©fibhfflK 2 a p £fg£$i± 



(15) #W¥8 - 7 5 8 0 6 

fftt2 a©#y*;U*j£fti±E2««EVp©S«C 
Jt^JbfefiitB?£*L,Ao±E52aie£EVp £|b] 

a ©#y-7-;PX5£ft<!:±E£fiitm i EV p ©^ffilcJi^Jb 
-tJgipS$WL*o±E328il«SVpi:rai;^SSc f pfc 

MIT, ±E»/h«#2 a©jp->^;U7>^»i±E3J 

simffVp©iiiii(ijt«sjufcast{i^stB7j-r^. se? 
-A©as*fes^««UT, ±Ena«^s»js-r-5^ 

tl:iot, ?8/Jn®«2 a©#y<5r\)UX£igc©gl,>£J: 
±E#<;/^rJUAJt»H, 3^©g§m^£3i:|5lU:< 3 Pi 

aWSTfll, #y^75£&©ffittA£<£&.2>„ S 

»Ttttt*©»^tt*t/ha<ftO, ^(SO 3»©7 L >V 

ftoT, ±E#yerJI<Xfe»©«^*«2 alCfcttojl 

{KftmcDS. 7 Dfc#*©±/hat£J»rT£*. 
[0 119] £t±©S=©HJSflS|(Cfe^T«, MSSf 

iz&-j\,*Tmxi&&-rz>j: j 5\zmi8,LT> t>-mmm 

MTZZkvizffif&LTbJ:^. K±©«fc^lcbT, % 

¥mmmz&nz>#mtemn.m*:mfEtz> 

[0 12 0] <SE©HJS0iJ>igi 4&, ^B3©*i£0ij 

5. SB9©^«SJ©#^Sim»JSSfi75-S, HH©g 
^0J©#®^&«4SM£gB££fc.2>;3rra, ti4l;ft 
ATSHjmffi4 a £flt*T. SSffigB 7 icftAT 

£•5. K±©=k-5fj:^J5£|-«fcoT. SW^ffi 3 tStStt 
KH2 £S9I«4 attg«gB7 a ^Si/ST -Sjgii^T 

[0 12 1] 6TF. iaffi£ffl^T2IG3©|?J£0iJ©#iSgJg 
R*#i8l£gfi©8lJ5££&BJ-t*. iECOUKWOlPi 

^Ka^fflje^fitt, 0 1 4 \ztkt <t ic, mh©hss 



(16) 

29 

~$y<f*-Y2 1 1. zmmmst, mm® 7 at, 

8«iffl««B2 5 t, ttm&&S§5 1 t^6ft^)S3fi3tffliJ 
-CBritSft*. 

i9T. ±E««fctm 2 Oft/MMt 2 a IC^SS f p 10 
6*r«32Sll«ffEpe»4S«*— ±E£«*EE 
V p&*2p«^i: LTzg£g§5 3 blCffiiltS. d d 
T. -h!2^jSIS f pit 1 0 0 MH z *>5> 1 0 0 0 MH 

U *»o±ES««ffVp<oiRi|BtJfc«lxfc 59 
2 £tf-LT±i2rg£S§5 3 a iCfcbTjT*. ±E*Sf3$7 

tauts^L, «o««jH»ais2 5.*»e>oaiiw«^c 

Jtt £ - A CD RSW* ft IC» LTftBiW* I*1T 1 #7G^ftX 
«2^7C^[6]II^ffi)$1i-5 0 *-Wt->*SSl#«#iS$7 
ic^oT, dro^-Slc&SjSnSdiitCckD. JiEfttf 
-A^flB»$n*B«(tti»2©*/h««2 atfl&TG 
^^]Xtt2^7C^r6]('^»$n-5. ffilMW^ 2 5 tt', 50 

U±E0t«frHS 2 0D»/hfI*£ 2 a cD^ftffiS^^Tft 
ttfB-^S:55*LTS*»JWa!2 8 tCffl^T*. 

[0122] u±<D&z>\zMi&-£ntc> mm<Dmt&mv> 
#mmm%Lmfflfemmz&^T< ±Ess«#st*if 2 1, 

£fitmiH9 Ci^T, S^mg3, 4lc£55mJEVp£ 
EPStrf ±EWt#l«W2©J»S»rtli:3Mflc. ± 
E&8SHEV p ©««»;: tMHJLfcfi«i±E£««EEV 

cmcioT. ±a5oj;e)ic. KmmmtMA 40 
KmmR £&m#un 2 <Dyt<om&&T £<omz\z, & 

6 2IC^rre«^a&S. t£^T£S*2S3£ftfiAR£gjfi 

[0 12 3] 

[&6 2] T= 1 -R 

[S6 3] A T = — A R 

[0 12 4] &6 3 t»6 l*>&W6*»a±5lw. ±E 
SiS^SJitSATtt. ^^UXfc&tXSSmftE pCD 



#M¥8 -7 5 8 06 

JO 

m^E pCDSigE po® 2SII::Jt09T-5ig'ti«:*rLa*C> 

^^s»2 a) p z^vT-gmmizmk-Tzmi&mmikM. 

yf)\,zfe&.£&ffin&E projgigE po tcfck^J-rsS 

«t*L*oftffl*»wp-ra*3%«ask f p 

*-J6fttX*«J|LE p®S4IE po ®2Si: 

[0 12 5] ±E3tK-i»flH»tr3Wt««Ufc 

T, S-«/h««2 aO#y-ir;P^»:©jtV»€:±EHS 

Id ««#ttfi2©3teo2a*T*«WJniS^l-&«»Ep 
CctoT^fctSdt^^Jffll/T, S«/jN«I«2a©# 

[0 12 6] JK±OSPa©5tlfiflfiJC*l'JTW, ffliSftf 

Hwadfttiss-r, H»»a«2 x f pT^sa^m^ 

[0 12 7] K±©JB=d:»IB©SOS«t*V»Ttt. □ 
£«fflL-TR«#:K»2 ©ft/MB«2 a IC*3tt-5^-y * 

sn**aiflr^®'5'&a>e>ws» f p©fi-5t©*£M# 
ooo mh z ro«»»s*-rse-ii-©«»?£S!ijgf -5* 

olCJtfiBJ-r^tt^ffiSr^Sdi^T^, 

[0128] <?&z.<Dmmm>m 1 5 is. _ha>© 3 ^ro 
^juxsssc r oEft^ser * d t&mm 

5 ©f§m#!3®^Slgg«, Rgfrx-yi OOi, U 
-ify^*- F 2 It. A-7S7-5 7t, 7*-* 
XU>X5 8t. «««B9a:. x-7°ffi}#g|55 5 a, 
55b, 55c. 55di, )tt»S5 1 h. fiffi^ 
US 5 6 tlZk-DTm&ZtlZ. ISftf-yi 0 0 



(17) #(N§¥8 -7 5 8 0 6 

tt. 7--:/tttC#jasnfcfcS»i 0 4±fc3MS*#j&» «©£*"«¥*.£#&, SV>l;:E*t3&fflK:J9i£©|aiiEft 

e>££RmftBll 0 2*mz.\Z7,rtyi7V>iftiE<D'& T®gLT. Kt*r-^1 0 0 **©»3*rtJKJJr« 

»0»ttlC±oT»jSU 3 6 (C±te^m#:m 1 0 2 CD ©7 K- FTjfiff $6(1. (fcStttHS 5 6 tt. 

±CI TOttifoaWMl 0 3fc«AtfXrty*'J> fclAtfn y *-f>7>7 2 7 fc**T*J5lc3n. ±En 

^ttif©4i*10*ttCJ:oTW*lxT«lJdGSn*. U— y£-f >7>7*2 7©tBAtEV a.. Vaj*>6ft4t 

±EA-755-5 7 t7*-*^l/>X5 8 fcfrl, [0 13 0] &±© «t 3 fC«i£$ tlt^ SgS©£JS0y© 

T, Stt3tlf-A$R«fr«l 0 2©-«5»T?»a«/h B«#EWK*g«Ci5l,>T. ±BR*#-5 l - 7* 1 0 0 

«*i o 2 acogffiic^wr^. y*-*xv t, 3te-A*jB»"r*t. ±e*i;-a«. ±Ets« 

0 2 a CflR|fr*J:5fi:*3t-r4. 32St«il9 A«-f»tt. ±.®<D£5iz, JSttBSnfcJtli-Afl^ 

tt. 7— -^flMMSS 5 c tr- 7"&*g&5 5 d Cfc*. 

EVp^JnTSCchtCioT, ±E««#K10 2© [0 13 1] ±ffi3t«JC»S 5 1 tt. ±E3fiftXH*ft 

ffv p^s^fs^tLTfiffi^ffisiB 6irai*-r-s>. a «#e p osttE po Kitwrss***^*^^ 

-7 5 7-5 7 ti, U— K2 1 #JS£-j-53fc ftwpf&to-ftJljak fpft#1-*flH»t, 

fcr-Atf±E««#Rl 0 2©«/Jn*«1 0 2 a©«ffi £Sitm#E p ©jgfSE Po © 2 §ftf;:Jt0JT.S>3§ifiI£W I 

fcBH»3#4J:5lcaiif*-*. ±E**«« 1 0 2 #oftftttft2 up?ftfe$m£gcf pS^rr<&«^* 
B©«Bl:J:oT£ltsnftft7*-AxU>X5 8S UT, ±fB&*B&£ti§g 5 6 (ctfjTjT 

tfUTAWTSTttf-AflWSEWLT. SR£»3fr 20 <5. ±GttffittUSI 5 6 B, K9««(cS^TIStttt 

U^t3±E&ffi«BEVp©fi«fcJfc«Lfc««£:(rT fflttRf p&*-fS«^©ffiiffl41ftmbTttl*-rs. C 

*»^**tr»^ICJ:t3T!ME*Han&3tfc:-A«* CT> ft5 9t*HTnittlJ:!)*#HOT±E*v 

■v&z>.^ytmmwk&5 is, A7j$nss:»f>tTS.2)^ ^;^*Rr*«3E©t#ictt, ssMsasftaARitts 

fcf-Ata*&ft*«iftUT. ±E3£ffi«Evptrai;« 8S«»Ep-r»:fc^s:«*fiEVpa:js»*T?a;ft-r*. « 

«ft**L. *»-3±E«*«EEVp©S«k:jt«b3tS r>T, ±E#y$-;uxjgftr!0«IE©i*. JiE«»ft f 

[0 1 2 9] ±&. 7— ^ftJMSB 5 a. 5 5 b, 5 5 .» **T*«*i*W*©tt***ttOT*«. Tfcfc 

^BfJE©tt*wj©*s**rsntt«©»**»6a:a. xtto©ttna>**tjja$n*. se,!;,. iEf-T'fiw 

7— T^gES Batx-^iSWMBS 5b(l -tn^n g&BSa, 5 5 b, 5 5 c lc«k o T, JtE**** 1 0 

©**tR«#7--7*l 0 0©H2Frt|£3FfTC&*±'5 2 a ©tiltUa/lTiBttffll* t«fet* C tc 

IC, 7i^«*#7-yi 0 0 6-tn-Pn©R«ffi.T?tttr ±5T,.#ft*«*l 0 2 aO*7^K£trOE| 

\Z, 5 5 c £^-7«*»5 Sdtt ^tl fcfcfc. ±e#y4rJl*£lfc©jEAtt. ±E«/h««© 

■c-"n©tt*tRm#7--^ , i 0 ooflKnftfcJHffcfcaj: «-«©w«c»jsutv»*©t, ±e««/Jn««i 0 2 

sc. *»"3W«#7— ri 0 0 ft-tn-enronwiiTi* a©a*©rti*ft*ttrt-*ciafT*. ±e««»x- 

t^2 lcS ^ lc ^ tT0e ^ gl ^tt^S° ±ER « 7*1 0 0fcE»Snfc5*^;WH»ftR*««Ct«fT 
mft-p — 7".10 0U, -€-©i?$*|Bl7)t^|-3tk'-A©fig 

ttljfot-&TZ>&o\Z, A07t-AXl/>X5 8* [0 13 2] a±©JBH©*JS«T?tt. £M^TS«3t 

6©re«*»wft©«i=«caj:5c, fit, ^iftf- £-Aff4tm>TBt«<m«&***iai,&0(. 

7-1 0 0 ©s^77(sjT^fT^Jtgic, 2t»t-t©**arrti wacntiHsr, »bh©*»« tragic, ss^ts 

■C»fJfe©W«i«^BnTat«r*?-y«»«5 5 a, **K-2»flM»*«lr»T*l*l,Tt>J:l*. 

5 5btx-7-«}tgB5 5c, 5 5dfc.fcoT«»an [0 1 3 33 ±»©»=i»S©«lB«©||«# 

4. -r- 7**85 5 c fit. SBJH1£l0 3lc E*KftttBK«Ufl£n*tt||«ft*mt2. 09;Ltf£rF 

•ftwicasu x-7*«»«5 s d h, &rk i o 4 ic^TTO/WSfflsn*. 

izmiZmztemtZ. ^cL-T. x-7°{S*g|5S S a if (a) PbTiC-PbZrOiffliMTSiPZT 

-7"«IS»5 5btt, Rmfrx-7'1 0 OSftRUTBf 50 TO. 
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(b) PbT i 03T*$n?>5 L ^>K«S. 

(c) PbZ r0 3 TS£n£> s JUz!>itfB. 

(d) BaT i OsTS^nS^^gSA'U^A. 

(e) L i NbOjTg^ftS^y&'JxSA. 

(f) IB (Pb) , 7>7> (La) , 

(Zr) , (Ti) IfflSgm^PLZTt} 

». 

(g) fciXTT, (B i) , ±h'J^A (Na) , IS (P 
b) . A'UfA (Ba) 3R©l»#T*5BNPBtffl 
ft£©BRBft#8. 

fbh--Uf : > (PVDF) . 7Wfct:xiJT : >£H7-;, 
fcX?-U>©ft8£#, 7'yftb*-'J5 :: ><i:BH7->-fbX 
?b>©&2£#, ■>7/frUf>i:iHh , -JK?)S 
B£#fc gCflEBJWHf *Wfc if fcffi^TS d 

[0 13 4] ±^©^~c!:mHro*JS^J©SI** 

EBBBBBicfcu-ni, bb#t— 7"! o o&m>t 

[0 1 3 5] 

B«»»«BBt:j:tttf, ±ejb i nmmtm2 vmm 

^TSSffitft-Sf^SnU ±E2 0©Bffi<!:±ESS«#: 

££^T«Ban&#aisiB&B*.T. ±e?£ii#© 

B*B« IC ±E£B«* jJiPPtti S nfc t £ ft , ±EXS 
«^©«»R t ±EB/hBtt©?MMffBBBI;:ttj& UT 
R»B»»a»Bflrt-*Ba«**«feU&ft. ±E3SS 
B^&BBftBBLT. ±ES5«E«^©BB»i±EB 
*#©B'hB«©#»B«B*k:»J6 UtJ&IBSflrr* 

©ft'hBB©#BBBBB£H$'4"s. cntcio-r, 

tt*ttW*T*&#o;fc±IBB*fc©«/hB*0B«tt 

b« c £ # * i^bb** s b jrr * <t #r # ■& . 

[0 13 6] ££. ±EBl©*ffii3i9I*ma>e>fc-& 
B2©BBMK:ffiBT*±EBB#©B*B«K:. B?fS 

T. JbEB/hBB©BBKJ:oTfiltatt4±EBB# 
©B/hB«©#BBBBB<!:±E£BB^©«B»K:*f 

±EB»B^l;:S^T. ±EBBtt©B'hBtt©#B 

*^fc±EBf«#©a/jN««©3t*«**KfeW6#» 

[0 13 7] ±E£9itB#lcS^T±EB§U3 
^SHBBBLTiEBBB^CttJSLfcBBB^SHJ 



(18) 4WP8 - 7 5 8 0 6 

*t"*tfc»^8!£BA, ±EEMI-ffl;:S-3t/>T±E8i 
«#©*/h*«©*«»B***«j6r*. S£oT, € 
&fr9£EJS!&&LT^-5©T, ±E5SBfB^fc:l^Wl/ 
&^BfB*n&nB©B*ftBSl,T. BBMftB&i;:* 

[0138] $ 6 ±EH 2 ©«a*»±8BR«^©» 
2©s±&^^-r-5ckpic, ifcfi. ±E*fcB*^Bi: 

fc©T. ±EBB#©»/.hB«©ffiB£S*.T±Efll£ 

©ffi»w«:Bftsaje-r*ci:*tT#5©-Tr. ±jbbb 

#©#»B«BB©ffi*tWfc 5 7 d t*« 

[0M©«!^^ieBj] 

[HI] *ftBi;:ff«3ftB»BBBM£M©£*B 
S§©*J5££*H~7n -7 70T2fe5. 
it? [B2] HlOny^-f >7>72 7 .©f¥Bfc#|fi£$ 
itP7^-f >7>72 7 ©7D-y 

[0 3 3 *£HlCff&B-©£BB©#BlBBB*B 
£gM©#lfi££^T7a-y70T&3. 

[0 4] *R^lcft*£-©£;B0!|<z)?M£B£«q:B 
£BB©Ux>h5>hi!fflH#fiB3 0OBBHT* 

[R5] B4©'Jx>h9>hS!fflHMB[83 0BM 
B#£t*4 2 ©^|pJ^61,!t¥EBTSS. 
[06] B4©ijx>h?>hS!SjBA«B3 0«tfl 

6- &tr^BBS&© ®S80-C;& -5 . 

[0 7] B8©aj£BBft»*fc©lcffll-i&Z*u/ h 
L i Nb0 3 ^"E)^:5)BB#H<Bf2©¥BElTS)^). 

[13 8] 0 7©Z*>y hL i NbOi^6^5Rtft 
lift 2 iC*3lt-5X$ft±OTX 0^e.©EBXIC*^^p ^ 

7- f >7>72 7©fflAiE I Va | t, ?£Sigj§&GD 

[09] . #S©tttttfAtt-5Btt£ffr&fll«ttKtt 
2 &05£6<5lC7KL.fcBfrffi0£. SKBrBHlr^UTii 
« «ftB T » * ^n^nwBBJC* ft 5D.yi7-i'>7>7» 
2 7©ffl*B£EVai©«ja»»t*ry?7T»*. 

[01 0] 0 1 ott. *£BCti«#BBSgmBM£ 

mmviMmzfcm l^b«#gbkbbb©^bb© 

[011] ^-©HJg«sj©gB#:EgBlJSB©Sf^ 

[012] *8x©fy6fll©BB#:EBSH&sgfi©8ij5£ 
^JT*S^m#x-7l 0 0©**-hjfttf»«s©B«l= 
****Oiy*-r >7>7"2 7 a©ffi^«JE^^-r^7 7 

50 



(19) 
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[015] S£O^JS«I^S|«^f3®^ffigBO«^ 

2 

2 a, 10 2 a 

2 b, 10 2 b-SBtt, 

3, 4 a-39!«ff. 

4-M, 

7, 7 a-fMML 
9-5SMHR, 

10, 10 a, 10 b, 1 0 c -£jBI§IBfli* 

2 0a, 2 0b, 2 0c-'« 



fti§¥8 - 7 5 8 0 6 



2 0, 
2 1 - 
2 5- 
2 6- 
2 7, 
2 8- 



FMttBUsBS, 
2 7 a-Dy£-f; 



'7>7\ 



i0 



55 



2 Q-^-f 

3 1 ».»»{r-7, 
3 2»-4M>®#, 

3 3 ■••«!□«* 

3 5, 5 0 a-5fc«|« % 

5 3 a, 5 3 b, 2 7 7 a, 2 7 7 b-BfrU, 
5 5 a, '5 5 b, 5 5 c, 5 5 d -x-^lfgB, 
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